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JODRY: I have some infcrnaticn to add from Dr. Frank 
Stead of the USGS. His estimates for total gas in pltce in 
the Devonian tlack shales of the eastern United States is 
Somewhere between 500 and 600 Tcf. That estimate of gas in 
place is close to the 600 Tcf estimate to be in place in the 
tight sands in the three principal basins in the western 
United States. 

:4r. Dewitt will summarize the current USGS 
inyestiqaticns of the Devonian shale. 

DEWITT: When people expound great figures that run into 
the quadrillicns of cubic feet, such as we have seen quoted 
in the newssa?ers, particularly in Ohio, they are talking 
about the gas that is reccveraole only by pyrolysis. In 
ether words, you would have to ignite shale and retort it- 
I don't think the people in the Appalachian Easin would be 
happy to have that hapFen, so the recoverable resource that 
we can expect by normal drilling and production met%ds 
wcul~ be much smaller, as indicated by the previous 
speakers. A very small Fart of that total amount of gas 
that is held in tlhe r'ock can be recovered by present 
tecixiqaes. 

The intriTuinq question is 'now to unlock the large 
volume of qas tha+-- is a3sorbed in ti;e black or 'cro?~n shales. 
It appears frcm scanty data that most of the qas iii the, 
Devonian Shale comes cut of the black or brown shales and is 
not found in the grz-y shales. We took a look at the whole 
AgpalEchian Rasin, becatgs,e the iJSsS is ch&r;e< ;~it'r; x-i% 
r?SpCnsibii+zy of ~~scuzc2 apFraisa1, and the zirs7z ckin$ Ye 
fount! '43s t3at thers was no-, .nuCp* j.n~ornztiOn Z3 *+jo rt WF-Lh. 
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CC= part is 50 characterize tk2 shale and to mme Up WltX 
sclme appra,:al of y,e z~s~-u~=Q. I+- is goir,q cc take manf! 
nc nths ta g3-l~:r3~" er,o~qh data tc 20 "uis. 
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body *itself. The gu;Jstion comes UF: of how the kercgenaceous 
material in the black shale matures. As the kerogen 
matures, how much oil is released and how is t;?e oil broken 
dcwn into qas; an,, srotably more importantly, how mucn of 3 
the gas %hat is generated is occluded within the shale and 
does not escape? 

F;e know a few facts about the Sasin. It is about 
160,000 square miles in area. The black shale is richest in 
Tennessee and Kentucky, with a thickness of about 5i) feet, 
where it is known as the Chatanooga Shale, and contains an 
average of about 15 to 18 gailons per ton of oil recoverable 
by pyrolysis. North and east along the Basin, the 
individual shale beds thicken. At the same time, the 
recoverable oil tends to diminish, and in southern Ohio, the 
oil content .is about 7 gallons per ton. In western Xew York 
State, it is down around 3 gallons per ton, and over on the 
Allegheny front and in southern Pennsylvania, the oil 
content is less than a gallon a ton. 

I don't believe there is any direct correlation betweon 
the amount, of -gas and the amount of oil to be recovered by 
pyrolysis, but I think it is an indication of the degree of 
maturation that has occurred, and may give us a clue to the 
amount of gas that we can expect to obtain by pyrolysis and 
also the smaller amount that would be available from natural 
fractures or by artificaily induced fractures. There are 
other factors to consider, because part of this change in 
zhe amount of kerogenaceous material within the shale is duk 
to differences in original deposition, The Upper Devonian 
sediments, of which the black shale is just a part, were 
deposited in a larqe and very complex delta. The source lay 
to the east, and from the areas where the maximum amounts of 
black shale were deposited, up onto this delta wedge, the 
material changes from a typical black shale with bitu,minous 
matter into a more coaly shale, having a less bituminous 
character. 

Another factor that is going to cause trcuble in the 
development of natural gas is splitting of the black shale 
sequence and interfinqering with turbidite beds. Stl2dies in 
New York State show that there are individual lenses 
extending 60 or 70 miles in an east-west direction. Their 
configuration in the subsurface is not yet Xno?Gn, but b;e 
will find out in our characterization study. 

The geometry of the individual lenses must Se ;iorked out 
before glznning any sort of development program in this 
area. ?a,rt of the characterization study is to delineate a 
framework, that is, determine the gecmetry and make 
struct*zr al analyses so %he areas ilhere the shales are thick 
and xaturation h;s cot qoceeded too far can be correlated 
with known structures. 'ie hope that we will find areas 
where dilation has occurred, and a fracture system exists. 

Xe are qoing to carry on a serlos of geocbemical 
anal-js2s to 3etSl.TlinP L;le types of h:~droca.rbocs and to 1inIi 
'-, :? 5, s 2 w ; L '1 - -. the n,z:.Jrz-,ion s-,udy. 
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The hiack shale, in addition to containing a great 
of hydrocarbcn, also contains a considerable amount of 
uraniu.m. we are also interested in the trace elements 
available within the black shale. If we go into more 
sophisticated trea*jnent methods, such as heating the - 

deal 

material in situ, we may be able to recover trace elements 
and deal with them as a resource, 

For example, there is a great deal of pyrite in the 
shale. we might be able to recover appreciable quantities 
Of sulfur from it. On the other hand, there are 
environmental considerations because there may be some 
easily volatilized metals which will have to be removed from 
the gas train before discharge or use. 

We plan to make a thorough study of the trace element 
content of the material. At the same time, we hope to 
Improve the understanding of the clay minerology of the 
shale, which will certainly be imoortant for understanding 
the compatibility of fluids in di?ferent types of 
fracturing. We also want to knbw'the framework of the 
general depositional areas of the shale so we can develop 
techniques in one area that may possibly be applied in 
another. It is important to save people money by 
identifying unfavorable areas as well as pointing out areas 
suitable for the application of one or more of the 
stimulation techniques. 

JODRY: 4ecognizinq that yolz have already said you don't 
really know the extent of the s.:ale, would you have 
difficulty in accegtinq SO0 or 300 trillion feet as the 
amount of qas that might be in Glace? 

DEWTI’T - A- . Cn2 thing that comzs to mind--you mentioned the 
aig Sandv Field as having t:he best Froduction, but there 
were wells scatteved 
lazes, 183h, ‘ilp t0 

all tkrDuqh the basin drilled in the 
1960. There was a large field developed 

right along Lake Zrie. The d.rilling started in r'redcr>a, 
New 'ior!<, and spread westward across nor5nwestern 
2ennsylvania and 2ventually tailed out around Cl2veland, 
Ghio. The wells in this fieid were low pressure yells (just 
a few pounds or a few ounces above atmospheric pressure) and 
poduced small volumes of gas. They were used by local 
industries, by people who had a cockstove, furnace, and so 
on. 7_;lf sc3~1t ?rocuction history from those c;ells indicates 
ri:3re or 125s 3s same type of ;roducticn as the Ziq Sana:r 
si al< L -irci ---*.?r;r long life, 9~0 qas wells at Fred0ni.a WlCO 
drilled in the 1320s. Their tOtai ;r=duction was 6 mcf eer 
year, w,?ic;? is not very much-, I a&nit, but 77 years lat2r 
W?IKI they were ~Lc~q2i they wers still making 6 Mc~ ?er 
-fear. XP Frobab1.i hav2 t:he sam2 general characteristics 
t;-,roughc~:: 7.ccn of the area ~2 ar2 now consid2ring. Ther2 
7.j ,y-i $2 ; - 1 "y.-' _I. - 2 ,I SC2 Tcf in place. 




